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Summary: Enrolment exam for music schools is an important moment when a child potentially, in parallel
with attending general education, starts attending specialized, music education. In this paper we are questioning the
existing concept of evaluating rhythmic abilities within the entrance exam for music schools. This evaluation currently
includes duplicating rhythmical patterns, performed through one of two tasks: first one involves clapping the beat while
performing the rhythmical patterns vocally, using the neutral syllable and the second one includes duplicating rhyth-
mical patterns only through clapping. Nevertheless, in pedagogical practice the choice between the two tasks is usually
arbitrary, since it is assumed that the results on both types of tasks would be similar. Furthermore, the level of difficulty
of the given patterns within the test is arbitrary, since the teachers are usually inventing them ,in situ® for each child. All
respondents are evaluated in the same way, regardless of their age (which usually varies from 6 to 8). The aim of this pa-
per is to contribute to the potential improvement of the quality and fairness of the enrolment exam for all participants,
through investigation of the possible differences in the results of the same participants on two types of tests and compar-
ing the results between the tasks with different level of difficulty, between the three age groups of children and between
the two genders. The research was carried out within both - elementary school and preschool facilities in Belgrade and
the sample consisted of 278 children. The results revealed that participants were more successful in the first type of task.
Statistically significant differences were found between participants of different gender in their achievement in favour
of girls and also between participants of different age groups, in favour of the second graders. Pedagogical implications
were defined, regarding (1) transformation of traditional testing procedures regarding evaluating childrens rhythmical
abilities within enrolment exams in Serbian music schools, as a base for optimal selection of children and indirectly,
optimal results of the teaching process in music schools and (2) the content of teaching and activities in elementary
schools and preschools in the field of rhythm.
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Introduction

Rhythm, in a broadest meaning of this term,
is a primary component of music (LOT, 2014: 685),
the factor of time dimension of music (Despi¢, 1997:
43), or the primary element that creates the percep-
tion of time (Thaut, 2013: 15). A generally accept-
ed definition of rhythm does not exist. In a broad
sense, rhythm is considered to be a complex real-
ity composed of several variables — distinct tempo-
ral components or sub-elements such as beat, tem-
po, meter and (rhythmic) pattern (Fraisse, 2013;
Thaut et al., 2014). In her extensive study dedicat-
ed to rhythm, Vasiljevi¢ (1999) discusses numerous
definitions, singling out Gostuski’s definition as the
most characteristic one: “Rhythm represents the re-
lationship between the duration and accent. Accents
are points of orientation limiting the segment of du-
ration® (Gostuski, 1968: 193, as cited in Vasiljevic,
1999: 189).

At the principal level of organization of tim-
ing in music is a basic beat (or “tactus®), a unit of
musical pulse, audible, or, more often must be in-
ferred and it occurs regularly, in a certain tempo.
The next level of music organization, meter, involves
“higher-level groupings of single events (or beats)
into a hierarchical structure in which some events
are stressed (‘strong’) and others are not (‘weak’)”
(Kotz et al, 2018). Colwell defines meter as “regular
cycles of strong and weak accents” (Colwell, 2006:
106). On the surface of this structure is the “tim-
ing of the musical events” — the rhythmic figures
and patterns, composed of different note durations
and pauses. Rhythmic figures and patterns are diffi-
cult to be perceived individually from meter - “me-
ter serves as a temporal ground for the perception
of rhythmic figures” (London, 2004: 48). In an ef-
fort to make a clear distinction between these two
terms, London (2001) states that “rhythm involves
the pattern of durations that is phenomenally pre-
sent in the music, while metre involves our percep-
tion and anticipation of such patterns.”

Rhythmical ability (perception and reproduc-
tion of rhythm) is considered to be one of the most
important components of musical ability (Mirkovi¢
Rado$, 1996). Vasiljevi¢ defines several elements of
rhythmical abilities, including ,the ability to main-
tain an steady beat and the ability to group beats, the
ability to adapt to a given tempo, the ability to per-
ceive and perform different rhythmic types, the abil-
ity for agogic nuancing, the ability to polyphonical-
ly follow different rhythmic relationships between
voices” (Vasiljevi¢ 2006: 172). The multidimension-
al nature of rhythm itself implies there would be dif-
ferences in performance on different rhythmic tasks,
involving the use of multiple dissociable rhythmic
skills (Bonacina et al., 2019; Bonacina et al., 2021,
Dalla Bella et al., 2017; Fiveash et al., 2022; Tierney
& Kraus, 2015). The research relying on the neuro-
imaging confirmed that distinctly different brain ac-
tivity was elicited during tasks which include pro-
cessing of pattern, meter, and tempo (Peretz & Za-
torre, 2005; Thaut et al., 2014).

In the past, the researchers have developed
different tools for assessing musical ability, and
more specifically, rhythmic ability. Seashore pro-
vided measures of 6 musical aptitudes, containing
the test of discrimination between pairs of rhythmic
models (Seashore, Lewis & Saetveit, 1956). Gordon’s
prominent Primary Measures of Music Audiation
test consists of two subtests, Tonal and Rhythm, the
latter including the task where children must decide
whether pairs of tonal or rhythm patterns they hear
sound the same or different (Gordon, 2001)>. Many
other tests, including Rhythmic Competency Anal-
ysis Test (RCAT) by Weikart (1982), Beat Alignment
Test (BAT) by Iversen and Pattel (2008), Harvard
Beat Assessment Task (H-BAT) by Fujii and Schlaug
(2013), tests of observation and movement (Kokas,
1969) have been developed and used. They contain
various tasks in which the perception and repro-
duction of rhythm is evaluated, but most of them
contain versions of two tasks: the rhythm reproduc-

2 Find more detailed review of musical ability tests in Mirkovi¢
Rado§’s Psihologija muzike (1996), pp. 58-93.
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tion task and synchronizing one’s movements with
an isochronous beat. These tasks are also part of the
learning process, within music lessons in school or
music activities in the preschool setting, aimed to
enhance the development of rhythmical abilities.

Rhythm reproduction task is a task where
an individual remembers and duplicates rhythmic
patterns as precisely as possible, right after hearing
them. The task consists of an input - a given pattern,
and an output — an attempt of its duplication by the
individual. An input in this specific task is a rhyth-
mic pattern, reproduced through auditory modali-
ty?, digitally (Drake, 1993), or performed in person
by a teacher/investigator, through clapping hands,
tapping a finger, or chanting a pattern with neutral
syllable (Levinowitz, & Scheetz, 1998). If it is repro-
duced digitally, the reproduction is usually an au-
dio sample or a recording of the pattern (Gardner,
1971). In the output the individual repeats the pat-
tern in the same way the original was performed, or
in some of the ways listed above, for example, plays
it on a percussion instrument (Drake, 1993), some-
times including a vibration-sensitive drum trig-
ger pressed against the underside of the head of the
drum (Bonacina et al., 2019; Tierney & Kraus, 2015)
or in recent days, repeats it by tapping the electronic
pad or a key on computer keyboard (Grahn & Schu-
it, 2012).

Synchronizing one’s movements with music,
more specifically with music pulse, or beat is a task
that seems very simple, but in reality, it is a com-
plex process and its execution is dependent on the
auditory processing, sensorimotor (auditory-mo-
tor) synchronization ability and fine motor control
(Tierney & Kraus, 2013). Sensorimotor synchroni-
zation involves “the temporal coordination of a mo-
tor rhythm with an external rhythm” (Repp, 2005:
969), and auditory-motor synchronization implies
coordination with auditory stimulus (Mares et al.,
2023). Tapping to the beat requires “using the iden-

3 In different versions of this tasks, the input may additionally
be presented visually, or kinaesthetically.

tified metrical structure to predict upcoming au-
ditory events and to pace movement” (Kung et al.,
2013). “Regardless of the fact that motor skills dur-
ing preschool age are not yet fully defined, this pe-
riod is very important in developing, especially ba-
sic, general motor skills (...), on the basis of which
they will continue to develop specific motor skills.*
(Dzinovi¢ Koji¢ & Pelemis, 2016: 31). Fine mo-
tor control is not fully established during the early
childhood, its development continues through later
childhood, during primary school years (Goodway,
Ozmun & Gallahue, 2019). The ability to perform
bimanual patterns represents a major developmen-
tal transition in childhood, especially during period
between the age of 6 and 12 years (Serrien, Sovijar-
vi-Spapé, & Rana, 2014). A study examining both
the development of sensorimotor synchronization
in children in the age range from 5 to 8 years and
the involvement of motor and cognitive capacities
showed that differences in synchronization perfor-
mance are mainly linked to the development of mo-
tor rather than cognitive abilities (Monier & Droit-
Volet, 2019).

There are several variants of movement syn-
chronization task used in different studies — follow-
ing the beat with movements such as finger tapping,
clapping hands, comparing different movements,
such as patting the knees with parallel hands, dom-
inant, or non-dominant hand (Derm et al., 2001;
Pollatou et al., 2005), drumming to the beat (Bonac-
ina et al.,, 2019) or using accelerometer sensors to
record, compare, and appraise coordinated motions
of subjects’ body parts (Kyriazis et al., 2018). Finger
tapping is nowadays usually measured in the lab set-
ting, using tapping pads (Tierney & Kraus, 2013) or
sensors, and some attempts have been made to start
using mobile devices like tablets and smartphones
(Zanto et al., 2019). One variant of this task includes
a period of silence, when the subject is asked to con-
tinue tapping as if the sound were still present. That
way, “the subject’s ability to produce a steady beat at
a particular rate without needing to synchronize to
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an auditory stimulus” is being evaluated (Tierney &
Kraus, 2013: 229).

Various underlying causes are identified to
influence individual differences in rhythmic abili-
ty, such as short-term memory capacity, sensitivity
to the presence of regular temporal structure, mu-
sical training (Grahn & Schuit, 2012; Gruji¢ 2008;
Gruji¢, 2009), but also age (Gruji¢-Gari¢, 2017), cul-
tural factors, etc.

Some of the previous research in this field
lead to conclusions that age level is a significant pre-
dictor of rhythmic development and affects chil-
dren’s rhythmic performance (Bonacina et al., 2019;
Elisana et al., 2012; Gardner, 1971; Lee, 2008; Mas-
trokalou & Hatziharistos, 2007; Weikart, 1982). Be-
tween the ages of six and nine there is a rapid de-
velopment of rhythmic aspects of musical abilities
(Mirkovi¢ Rados, 1988). Ability to synchronize with
a beat appears around age of four (Patel, 2010) and
significantly develops between 5 and 7 years of age
(Hargreaves, 1986). Rhythmic pattern reproduction
ability also significantly improves between age 5 and
7 (Drake, 1993), and continues to improve by the
age of 9 (Schleuter & Schleuter, 1985). Drake, Jones,
and Baruch (2000) confirmed that synchronizing
ability improved significantly with age, in their re-
search which involved children ages 4, 6, 8, and 10
(see more details in Reifinger, 2006).

The research investigating the possible differ-
ences between sexes in mastering these tasks are in-
conclusive. Majority of them show that there are no
differences between the sexes (Lee, 2008; Mastroka-
lou & Hatziharistos, 2007; Thomas & Moon, 1976),
but some of them found that girls outperformed
boys in the tasks, or some of its versions (Derm et
al., 2001; Elisana et al., 2012; Pollatou, et al., 2005;
Schleuter & Schleuter, 1985).

A limited amount of research was conducted
which compared the modalities of presenting or re-
peating rhythmic patterns, but in his research, Lee
confirmed that children at all age levels have better
results in duplicating patterns while chanting, then

they do when tapping (2008). Schleuter and Schleu-
ter (1985) found that preschool children, Grade 1
and 2 pupils responded most accurately by chant-
ing, and Grade 3 pupils exhibited the highest accu-
racy when clapping out rhythmic patterns. Previous
research are showing an individual may struggle in
one rhythmic task yet perform well in another one
(Bonacina et al., 2019; Bonacina et al., 2021; Dalla
Bella et al., 2017; Tierney & Kraus, 2015).

In Serbian preschools there are different ac-
tivities aimed at fostering children’s rhythmical de-
velopment. For example, short guidelines for using
nursery rhymes, together with nursery rhymes ex-
amples are present in the first informal textbook for
preschool teachers in Serbia, published back in 1898.
(Stojsi¢, 1898). According to Sokolovi¢ Ignjacevié
(2020), in instructional literature and official pro-
grams for preschool education in Serbia, there are
guidelines for using different rhythmical games and
performing rhythmical accompaniment to singing
or reciting nursery rhymes, including performing
steady beat, grouping of the beats, rhythm, by clap-
ping or using the instruments. Duplicating the pat-
terns is not a task that is usually mentioned.

In Serbian primary schools, the develop-
ment of rhythmic abilities continues and progresses
through music education classes, starting from the
first grade and continuing throughout the school
years. In the initial two grades of Serbian primary
schools, in the field of music performance, the mu-
sic curriculum incorporates an ear-based learning
method for teaching chants in order to improve pu-
pils’ rhythmical abilities (Pravilnik o planu nastave i
ucenja za prvi ciklus osnovnog obrazovanja i vaspi-
tanja i programu nastave i ucenja za prvi razred os-
novnog obrazovanja i vaspitanja, 2017; Pravilnik o
programu nastave i ucenja za drugi razred osnovnog
obrazovanja i vaspitanja, 2018). A chant is rhythmi-
cally recited and is consistently accompanied by a
fitting movement. The movement that follows the
chant can vary, encompassing actions like snapping
fingers, clapping hands, stepping, or placing your
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palm against the back of your hand etc. and repre-
sent the execution of a pulse, a rhythm or a grouping
of beats. These activities hold significant importance
in fostering rhythm skills among children and serve
as preparatory exercises for playing musical instru-
ments. It is recommended to incorporate these ac-
tivities into each and every class.

Engaging in more complex tasks — which in-
clude precise synchronization of movement with
music listening, or performing, presents a distinct
challenge. Activities that are integral to pedagogi-
cal practices within both preschool institutions (see
more details in Sokolovi¢ Ignjacevi¢, 2020) and pri-
mary schools are different music games and tradi-
tional games with singing. Moreover, they often re-
quire a high level of coordination between move-
ment and musical rhythm, fostering a holistic learn-
ing experience for the participants.

Public school system in Serbia, apart from
general primary schools includes specialist mu-
sic schools, where children learn to play music in-
struments and the basics of the music literacy. After
enrolling and completing primary music schools,
some of the children continue their education in
public music secondary schools, and the ones with
outstanding results pursue their education at ac-
ademic level at one of the Faculties of Music Arts.
Since the resources are limited, and “the best way
to ensure that resources were well used was to se-
lect children on the basis of ability” (Hallam, 2006:
55), the enrolment exam, where children’s music ap-
titudes are evaluated through a short series of tasks
is considered necessary.

Enrolment exam for music schools is an im-
portant moment when a child potentially, in paral-
lel with attending general education, starts attend-
ing specialized, music education. Evaluation of chil-
dren’s music abilities is not completely standard-
ized on the national level, but it is traditionally per-
formed in a certain way. In the official document it is
only listed that “The enrolment exam includes tests
of hearing, rhythm and musical memory“ (Nastav-

ni plan i program osnovnog muzickog obrazovanja i
vaspitanja, 2010: 8). Usually, there are several tasks
it consists of. Specifically, children’s rhythmic abili-
ties are usually evaluated through one of two tests:

1. a test where children are duplicating rhyth-
mic patterns vocally, using neutral syllable while
they are the reproducing the steady beat by clapping
hands (test A);

2. a test where children are duplicating rhyth-
mic patterns by clapping hands (test B).

Which one of these two tests will be per-
formed is arbitrary and depends on the decision of
the team of teachers who are carrying out the enrol-
ment exam. Children attending the enrolment exam
are not divided into age groups - they usually attend
the test at age of 6 to 9, and their results are evalu-
ated in the same way, regardless of their age. Moreo-
ver, the difficulty of the given test is arbitrary, since

the teachers are usually inventing them in situ for
each child.

Similar two tests are usually a part of a pro-
cess of evaluation of musical abilities of students, as
a part of enrolment exams for teacher training fac-
ulties in Serbia.

The idea for this research derived from prac-
tise — we have observed that the current enrolment
exam testing procedure can lead to lower perfor-
mance for children who are either unfamiliar with the
testing process (due to the fact many of them have
never performed these tasks within music classes/ac-
tivities in schools and preschools and had less music
engagement and experiences within the music teach-
ing context, in general) or younger than their peers.
Since many recent studies have shown that there are
differences in individual’s performance across differ-
ent rhythmic tasks (Bonacina et al., 2019; Bonacina
et al,, 2021; Dalla Bella et al,, 2017; Tierney & Kraus,
2015), we wanted to investigate possible differences
in results on these tests between participants. Simi-
lar research in Serbia, with more broad focus on all
music abilities were conducted by Niksi¢ (2009) and
Sudzilovski and Terzi¢ (2002).
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Methodology

The aim of this paper is to contribute to the po-
tential improvement of the quality and fairness of the
enrolment exam for all participants, through investi-
gation of the possible differences in the results on du-
plicating rhythmic patterns in two different ways (test
A and test B) and comparing the results between the
tasks with different level of difficulty, between the three
groups of children (preschool, first and second grade
of primary school) and between the two genders.

The research was conducted in June and De-
cember 2022. Research questions related to this goal
are as follows:

1. Whether children are more successful when
they duplicate the rhythmic patterns vocally, using
neutral syllable while they are the reproducing the
steady beat by clapping hands or when they duplicate
rhythmic patterns by clapping hands?

2. Are children more accomplished in duplicat-
ing rhythmic patterns in simple or complex tasks:

a) in reference to duplicating rhythmic patterns
vocally, using neutral syllable while they are the repro-
ducing the steady beat by clapping hands (test A);

b) in reference to duplicating rhythmic pat-
terns by clapping hands (test B)?

3. Are there any differences between the sexes
when it comes to duplicating rhythmic patterns in two
different ways?

4. Whether there are differences in successfully
duplicating rhythmic patterns between participants of
different age groups in two different ways?

Subjects

The subjects were attending randomly selected
preschool institutions from Zemun, Belgrade, and a
primary school “Branko Copic” in Belgrade. A total
of 278 children, divided into three age groups, partici-
pated in the study: preschool children (84), first-grade
pupils (85) and second-grade pupils (109). Among
the total of 278 subjects, 149 were girls, while the re-

maining 129 were boys. The reason behind incorpo-
rating both preschool children and those in the first
two grades of primary school, apart from the fact this
age group represents the most common attendees of
enrolment exams at music schools in Serbia, due to
the duration of the elementary music education, is
the fact that this is a developmentally sensitive peri-
od, which is very important for future progression of
rhythmical abilities (Pound & Harrison, 2002; Schleu-
ter & Schleuter, 1985; Sudzilovski & Terzic, 2010;
Vasiljevi¢, 2003).

Materials

To develop an instrument for this research,
we sought the expertise of music pedagogues who
serve as examiners during enrolment exams at music
schools. They generously shared their experience re-
garding the types of examples they typically employ
during the testing process. We also used the examples
of rhythmic patterns from the previous, similar re-
search (Drake, 1993; Persellin, 1992), as guidelines for
creating our own instrument.

Eight short musical rhythms were construct-
ed around four beats thus - all were of the same to-
tal duration and they were all reproduced with a 60
beats/time tempo, following the findings that there is
a preference for beats that occur roughly every 500-
700 ms (Patel, 2010: 100). Rhythms are divided into
two groups: simple and complex rhythms (Figure 1).

Seven examples contain binary subdivision,
while the eighth contains ternary subdivision. In the
simple group of rhythms there are two that consist
of only two different durations. The rest of examples
have three different durations or more. The suitability
of patterns was evaluated through a short pilot study,
with sample of 30 participants from primary school
“Sava Sumanovic“ in Zemun. The pilot study indicat-
ed that the participants successfully reproduced all the
provided examples, confirming the sufficiency of the
number of examples. Due to the concise nature of the
assessment, the subjects closely followed the examin-
er’s instructions.
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Figure 1. Rhythmic patterns for duplication -
simple (4) and complex (4) rhythms.

Procedure

Each subject was tested twice, once for the
test B, duplicating rhythmical patterns by clapping
hands and once for the test A duplicating the same
patterns vocally, using neutral syllable while clap-
ping the beat. The tests were assigned to subjects
randomly in the counterbalanced order - half of the
subjects were assigned with the test A followed by
the test B and the other half had the test B first, fol-
lowed by the test A. The second round of testing oc-
curred approximately 10 days after the first round.
To ensure accurate testing of rhythm performance,
the examples were systematically alternated in pairs,
featuring two simpler ones followed by two more
complex ones. The subjects were tested individu-
ally in a quiet room in the preschool facility or in
the school. During the testing, they were constantly
praised and encouraged to focus. Each experimental
session lasted approximately 3 minutes.

The subjects were given the instruction to
repeat the rhythm in the same way as they were
shown, whether it was vocally, using neutral syllable
while clapping the steady beat or by clapping hands.
They heard each rhythm once, performed by the in-
terlocutor. There was a pause of about one beat be-
tween the end of a reproduction and the presenta-
tion of the next rhythm. Within the session, all of
the rhythms (total of eight) were presented.

In regard with rating the results, there were
two possible paths to follow. First one included rat-
ing only the accuracy of the rhythmic patterns re-
produced in two ways - vocally and by clapping,
excluding the evaluation of performance of music
pulse. This approach could be interesting, in order
to investigate whether, as stated before, meter does
serve as a temporal ground for the perception of
rhythmic figures (London, 2004). Second one in-
cluded rating success of performance as a whole,
including meter and rhythm in test A, and rhythm
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only in test B. Given that this is the method rhyth-
mic abilities are being evaluated within the enrol-
ment exams, this is the approach we opted for in
current research; however, in future research, we
plan to use the first approach as well.

Two independent raters evaluated the sub-
jects’ results. Each rhythmic pattern in both tests
was assigned a value of eight points — two points
were assigned for correct replication of rhythmic
pattern within each beat and participants could
reach a maximum of 64 points within each test*.
Any individual discrepancy between scores was re-
viewed a third time. Obvious scoring mistakes were
corrected, but judgment decisions on the part of the
scorers were allowed to stand and were averaged to
calculate a final score.

For data processing we used SPSS. The per-
formances of the participants were analysed using
descriptive statistical measures. In order to examine
if test scores have normal distribution we used the
Kolmogorov-Smirnov normality test. Intending to
determine statistical differences between the sexes
in duplicating rhythmic patterns we ran the Mann-
Whitney U test. For determining statistical differ-
ences in successfulness both - in different ways of
duplicating rhythmic patterns and in different age
groups, we used Wilcoxon Signed Rank Test. Fur-
ther, to determine the correlation between two ways
of replicating rhythms we used Spearman’s rank cor-
relation coefficient.

Results and Discussion

Our first research question refers to compare
the results of each subject on both tests / determine
whether children are more successful when dupli-
cating the rhythmic patterns vocally, using neutral
syllable while reproducing the steady beat by clap-
ping hands (test A), or when duplicating rhythmic
patterns by clapping hands (test B). Children could

4 The rating procedure was conducted in accordance with
similar previous research (for example: Kokas, 1969: 132).

reach the maximum of 64 points on each of the tests.
Figure 2 shows the distribution of scores on test A
and test B within the sample, ordered by score value.
Note the difference in curve shapes — sum of points
in test B produced a continuous distribution of re-
sults ranging approximately from 10 to 64, while
in test A only 45 participants acquired less than 40
points.

A comparison was made between the out-
comes attained in both tests. Wilcoxon Signed Rank
Test (z = -9,445; p = 0,00) indicates a statistically sig-
nificant difference in children’s successfulness when
they duplicate rhythmical patterns vocally, using
neutral syllable while reproducing the steady beat by
clapping hands (test A) (Mdn = 53) and duplicating
rhythmic patterns by clapping hands (test B) (Mdn =
47). Figure 3 illustrates the subtraction between the
sum of points achieved on the test A and the sum of
points achieved on the test B. In this analysis of the
results of 277 participants, 199 of them demonstrate
higher success rates in test A (dots in the field above
the value 0 in the graph above), while 65 of them
show greater success in test B (dots in the field below
the value 0 in the graph above). 13 students achieve
the same number of points, irrespective of the test.
The mean score of correct response for test A is M
= 50,89 (SE = 0,63; SD = 10,53) and for test B M =
43,23 (SE = 0,93; SD = 15,54). In both approaches,
the most frequent score achieved is 64 (Mod = 64),
while the lowest score is 18 in test A, and 6 regarding
the test B. The results are shown in Figure 3.

These results are in line with previous research
showing an individual may struggle in one rhyth-
mic task yet perform well in another one (Bonacina
et al., 2019; Bonacina et al., 2021; Dalla Bella et al.,
2017; Tierney & Kraus, 2015). In similar research
with children of similar age, Lee (2008) and Schleu-
ter and Schleuter (1985) have also confirmed that
children have better results in duplicating patterns
while chanting, then they do when tapping. More
specifically, the reasons for having more success in
test A could be searched for in the nature of the test
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itself — test A contains two simultaneous operations
- vocalizing the rhythmic pattern and clapping the
beat, but the beat-clapping might have served as a
sort of scaffold for better understanding and easi-
er memorizing the rhythmical pattern. Also, test A
does not require strong motor skills, since the sub-
ject is clapping steady beat, while in test A more or
less complex rhythmical pattern, are being clapped.
The size of the range in tests results confirms earlier
findings that both beat perception ability and rhyth-
mic perception and performance ability vary widely
across individuals (Grahn & McAuley, 2009; Grahn
& Schuit, 2012).

Concerning the correlation between the
points achieved by the first method (test A) and
the points achieved by the second method (test B),
Spearman’s rank correlation (r = 0,65; p = 0,00), co-
efficient r indicates a strong correlation between
these two methods (Figure 4). The correlation coef-
ficient is significant (p < 0,05).

The provided data illustrate a positive corre-
lation, where an increase in the number of points in
duplicating rhythmical patterns vocally, using neu-
tral syllable while reproducing the steady beat by
clapping hands is associated with a higher number
of points duplicating rhythmic patterns by clapping
hands as well.

Therefore, since there is an overall tendency
that children with higher results in test A also have
high results in test B, we could postulate that for
these children, with higher level of rhythmic abili-
ties, it is not significant which of these two tests will
be used.

Our second research task was to determine
if children are more accomplished in duplicating
rhythmic patterns in simple or complex tasks: a)
within test A; b) within test B.

Regarding the first method of duplicating
rhythmic patterns, Wilcoxon Signed Rank Test (z =
-10,246; p = 0,00) presents a statistically significant

Correlation between methods
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Figure 4. The correlation between the points achieved by the first method and by the second method.
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difference in children’s achievements performing
simple tasks (Mdn = 28) opposed to their achieve-
ment in duplicating complex tasks (Mdn = 26).
276 participants were involved in this analysis. Out
of them, 194 children achieve higher success rates
in simple tasks, and 44 children perform better in
more complex tasks when using this method. A total
of 38 children achieved the same number of points
on both simple and complex tasks. The mean score
of simple tasks duplicating rhythmical patterns vo-
cally, while clapping the beat is M = 27,36 (SE = 0,24;
SD = 3,94) and the complex tasks M = 23,00 (SE =
0,42; SD = 6,98). In both types of tasks, the most fre-
quent score achieved is 32 (Mod = 32), while the
lowest score is 14 regarding the first, and 4 regard-
ing the second type of tasks while duplicating rhyth-
mical patterns.

In the subject of second method - duplicat-
ing rhythmical patterns by clapping hands, Wilcox-
on Signed Rank Test (z = -7,726; p = 0,00) indicates
a statistically significant difference in children’s ac-
complishment while performing simple tasks (Mdn
= 24) in contrast to their accomplishment in repeat-
ing complex tasks (Mdn = 22). Out of 276 partici-
pants, who were a part of this analysis, 172 children
are more successful in simple tasks, and 76 children
are more accomplished in complex tasks when us-
ing this method. A total of 28 children achieved the
same number of points on both simple and complex
tasks. The mean score of simple tasks duplicating
rhythmical patterns by clapping hands is M = 23,64
(SE = 0,39; SD = 6,55) and the complex tasks M =
19,72 (SE = 0,61; SD = 10,16). In both types of tasks,
the most frequent score achieved is 32 (Mod = 32),
while the lowest score is 6 regarding the first, and 0
regarding the second type of tasks while duplicating
rhythmical patterns by clapping hands.

Although the result confirms that vast ma-
jority of children has better results duplicating sim-
ple patterns, the number of children having the op-
posite result is still surprising. The number of chil-
dren (27,53% of the sample, or 22,68% of the sam-

ple, depending on the test type) with higher scores
reproducing complex tasks than the simple ones can
be explained by the sequence of the patterns with-
in the tests - the complex ones always followed the
simple patterns, so the subjects may have got bet-
ter understanding of the test itself through execu-
tion of the simple patterns, or the complex patterns
activated their attention in higher extent, since they
were more challenging for children, which lead to
better results.

Furthermore, we aimed to research are there
any difference between the sexes when it comes to
duplicating rhythmic patterns in two different ways.
That was our third research task.

Firstly, we analysed the first method of dupli-
cating rhythmic patterns - vocally, using neutral syl-
lable while participants are reproducing the steady
beat by clapping hands. When considering girls (n
= 149), the mean score is M = 53,77 (SE = 0,77; SD
= 9,39), and with boys (n = 129), the mean score is
M = 47,56 (SE = 0,95; SD = 10,84). Results suggest
that girls are more successful in replicating rhyth-
mic patterns using the first method, so we wanted to
explore with Mann-Whitney U test if those differ-
ences are statistically significant. The rank test con-
firmed that the difference between girls (Mdn = 56,
n = 149) and boys (Mdn =49, n = 129), U = 6 156,50;
z=-5,170; p = 0,00 is statistically significant, and the
calculated effect size is considered large in favour of
girls.

Following that, we researched are there any
differences in sexes while duplicating rhythmical
patterns by clapping hands. Regarding girls (n =
149), the mean score is M = 45,03 (SE = 1,21; SD =
14,82), and with boys (n = 128), the mean score is
M = 41,13 (SE = 1,43; SD = 16,13). The findings in-
dicate that girls exhibit greater proficiency in rep-
licating rhythmic patterns using the first method.
Consequently, we aimed to investigate the statistical
significance of these differences through the Mann-
Whitney U test. The rank test confirmed that the
difference between girls (Mdn = 49, n = 149) and
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boys (Mdn = 43, n = 128), U = 8 192; z = -2,023; p
= 0,043 is statistically significant, and that the cal-
culated effect size is considered large in favour of
girls. These results correspond to those, that found
the same difference (Derm et al., 2001; Elisana et
al., 2012; Pollatou, et al., 2005; Schleuter & Schleu-
ter, 1985), but we already mentioned that there are
many of those which did not confirm this differ-
ence (Lee, 2008; Mastrokalou & Hatziharistos, 2007;
Thomas & Moon, 1976).

Our last research task was to determine
whether there are differences in successfully dupli-
cating rhythmic patterns between participants of
different age groups in two different ways.

In relation to the first method of duplicat-
ing rhythmic patterns - vocally, using neutral syl-
lable while reproducing the steady beat by clapping
hands, the results have shown (Kruskal-Wallas test
(x2 = 20,459 (2); p = 0,00)) that there are significant
differences between achievement of different age
groups in duplicating rhythmic patterns. A com-
parative analysis of the different age groups revealed
that second-grade pupils (Mdn = 56) are significant-
ly more successful than both - the first-grade pu-
pils (Mdn = 51,5) (Dann’s Test = -41,467; adjusted
p value = 0,001) and preschool children (Mdn = 50)
(Dann’s Test = -47,366; adjusted p value = 0,000).
There are no differences between preschoolers and
first graders (Dann’s Test = -5,889; adjusted p value
=1,000).

Subsequently, the results indicate (Kruskal-
Wallas test (2 = 21,449 (2); p = 0,00)) that the sec-
ond-graders are also more successful in duplicating
rhythmic patterns by clapping their hands in com-
parison to first-graders and preschoolers. A com-
parative analysis of the different age groups revealed
that second-grade pupils (Mdn = 53) are significant-
ly more successful than both - the first-grade pupils
(Mdn = 40) (Dann’s Test = -40,701; adjusted p value
=0,001) and preschool children (Mdn = 39) (Dann’s
Test = -49,383; adjusted p value = 0,000). No dis-

tinctions exist between preschoolers and first grad-
ers (Dann’s Test = -8,683; adjusted p value = 1,000).

The results to some extent correspond with
many earlier research — second grade children did
have significantly better results than preschool-
ers and first grade children (Bonacina et al., 2019;
Elisana et al., 2012; Gardner, 1971; Lee, 2008; Mas-
trokalou & Hatziharistos, 2007; Weikart, 1982),
however, the lack of confirmed differences in results
between preschool children and first graders should
be a topic of further research. It remained unclear
whether the preschoolers had better result than ex-
pected, or some sort of stagnation has happened in
the first grade.

Conclusions and Implications

Starting in preschool and continuing
throughout their schooling, teachers focus on cul-
tivating children’s musical abilities. In the field of
rhythmic abilities, children are trained to develop
some of the elements of rhythmic abilities with dif-
ferent movements and/or vocally. This paper aimed
at contributing to the potential improvement of the
quality and fairness of the enrolment exam for all
participants, through investigation of the possible
differences in the results on duplicating rhythmic
patterns in two different ways (test A and test B) and
comparing the results between the tasks with differ-
ent level of difficulty, between the three groups of
children (preschool, first and second grade of pri-
mary school) and between the two genders. Test A
included duplicating rhythmic patterns vocally, us-
ing neutral syllable while reproducing the steady
beat by clapping hands and test B included duplicat-
ing rhythmic patterns by clapping hands. The com-
parison of these two specific tests has not been con-
ducted before and the need for their comparison de-
rived from educational practice, since the two tests
are applied as a part of enrolment exam in Serbian
music schools and teacher training faculties.
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As we noted earlier, many studies confirmed
differences in individual’s performance across dif-
ferent rhythmic tasks and so did this one. A statisti-
cally significant difference in childrens successful-
ness when they duplicate rhythmical patterns vo-
cally, using neutral syllable while reproducing the
steady beat by clapping hands (test A) and duplicat-
ing rhythmic patterns by clapping hands (test B) has
been found. 76,5% of participant had bigger success
in test A and 23, 5% were more successful perform-
ing test B. This led to conclusion that the second test
required stronger motor skills, so the larger range of
scores have emerged among the participants. On the
other hand, we determined a positive correlation,
where an increase in the number of points in test
A was associated with a higher number of points in
test B, leading to the conclusion that children with
stronger rhythmic abilities will have similar success
regardless of the test.

The study has also confirmed that a statis-
tically significant difference in childrens achieve-
ments performing simple tasks opposed to their
achievement in duplicating complex tasks — major-
ity of children were more accomplished in dupli-
cating simple rhythmic patterns, rather than com-
plex patterns. The fact that 27,53% of the sample, or
22,68% of the sample, depending on the test type,
had better results reproducing complex patterns was
possibly connected with the order of patterns with-
in the test.

The difference between girls and boys per-
forming both tests was established, with large statis-
tical significance, in favour of girls. Finally, the study
has confirmed, like many different studies not-
ed earlier, there are significant differences between
achievement of second grade children and younger
children in duplicating rhythmic patterns.

This research has shown that age and gender
as factors most likely affect the success of rhythm re-
production, as some of the factors, but not to what
extent, nor for what reason. Therefore, this research

can serve as a basis for further, future research in
this area.

This research, but also the findings of many
research listed above indicate that traditional test-
ing procedures within enrolment exams, evaluating
children’s rhythmical abilities in Serbian education
system should be transformed:

e More precise guidelines for the testing pro-
cedure within the enrolment test for mu-
sic schools and teacher training faculties
should be developed, in order to have simi-
lar and unified testing procedures around
the music schools in Serbia for every child.

o The testing process (within the future re-
search, but the enrolment exams as well)
should include short introduction to test-
ing procedure, where children would get
acquainted with the testing procedure it-
self — get an opportunity to try/practice the
duplication of patterns, so the ones with no
previous experience in it would have the
same, or at least similar starting positions
as the ones who have tried it before.

e The testing procedure within the enrol-
ment test would be altered in such a way to
include dividing children into groups based
on their age, so that their accomplishments
could be compared among the ones in the
same age group.

These recommendations should serve as a
base for optimal selection of children and indirect-
ly, optimal results of the teaching process in music
schools.

Incorporating these specific tasks (replicat-
ing rhythmic patterns in both vocal duplication us-
ing neutral syllables and rhythmic patterns duplica-
tion through hand clapping) into educational prac-
tice would enrich the teaching process within Music
Culture classes and music-related activities in pre-
schools and ensure that children are well-prepared
for rhythm-related tests in music schools. These
tasks would familiarize children with different
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methods of reproducing rhythm, providing them In order to enhance their teaching, it is crucial for
with the opportunity to achieve their best possible teachers to be acquainted with the diverse accom-
results within the enrolment exam at music schools. plishments that children attain.
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Ynusepsuitieii y beoipagy, Pakynitieiti 3a odpasosarwe yuuiiiena u saciuitiaua, beoipag, Cpduja

YCIEIIHOCT Y U3BOBEY PA3TTMUNTUX 3AJATAKA
PENPOIYKIIVJE PUTMUYKIX OBPA3AIIA JEIE IPEJIIKO/ICKOT Y3PACTA,
IIPBOT V1 IPYTOT PA3PEJIA

Puitiam je, y Hajuiupem 3nauervy 0601 1iojma, jegHa 0g KbYUHUX KOMUOHEHIAU My3uKe; Upu-
MapHu enemeHill koju ciieapa uepueiujy epemena (Thaut, 2013: 15). Onwitietipuxeahena gegpunu-
yuja puiima He HoCiioju. Y uupem CMUCLY, PUtam ce CMAtipa CJLoHeHOM 10jasom Koja ce cactidoju
0g HeKONUKO 8apujadnu — pasnuduitiux 6peMeHcKUX KOMUOHEHIAU Uy ogeseMeHalia Kao wiio
cy waxim, wemiio, mewwap u (puitimuuku) odpaszay, (Fraisse, 2013; Thaut et al., 2014). Yiipaso osa
MYNAUGUMEHIUOHATIHA TPUPOGa PUTHMA UMUATUUUPA ga je 04eKUBAHO ga ce jase PA3nuke y YUUHKY
HojequHAUA HA PASTUMUTIUM PUTBMUMKUM 3AGauuMa, jep OHU YKbyuyjy yiouipedy eumecilipyxux
puttimuukux sewitiuna (Bonacina et al., 2019; Bonacina et al., 2021, Dalla Bella et al., 2017; Fiveash
et al., 2022; Tierney and Kraus, 2015).

3a esanyauujy pulmuukux ciocodSHOCHiU Kopucilie ce pasnu4uitiu eciiosuy, a mehy wuma
BAJCHO MeCHLO 3ay3uMma ilecill putimuyke peipogykuuje. Y tiuitiarey je wlecill y Kome tiojegunai, am-
iy u doHaswa putlimuyke odpacye wiilo je tpeyustuje moiyhe, ogmax HAKOH WO UX OJCTYUIA.
IToctnioje dpojre eep3uje 0801 3agailika, ¥ 3A6UCHOCTIU 0 HAYUHA HA KOjU je puilimuuku odpasay,
Up60dUITIHO U3segeH U HA4UHA HA Koju Susa HoHoeweH. CUHXPOHU3AUUjA TIOKPeilia ca MeTUPUUKUM
WLyJICOM UNU PUTUMOM je 3agaillaK Koju ce YUHU JegHOCTABHUM, a7 Y CUI8APHOCIU je CI0xHceH Tipouec
U 1el080 u3epuierbe 3a8UCU 0g ayguillueHol tipouecupared, ceH30MOMOpHe (AyguitiopHO-MOTopHe)
cuHxporusayuje u gure moiopuxe iojegurya (Tierney and Kraus, 2013).

Y fipequikonckum ycitianosama u ocHosHum wikonama y Cpduju saciiiyiisvere cy pasnuvuitie
AKiueHOCIY Koje UMAjy 3a uum Hogciiuyaree pUiimMu4Kol paseoja geue u eéeHitlyante upuipeme
3a gamwe ycaspuiasarve y 060j odnacimiu. Ty ciiagajy useoherve puttimuuxe tipaititee y3 Spojanuue unu
esarve (Wynca, puilima unu ipyaucarea ygapa) pasnuuuiium noxkpemiuma u ussohere pUuliMutkux
uiapa. [lopeg HasegeHUx aKiuBHOCHIU, UPUTUKOM PAGa HA 0gPHcABAyY PABHOMEPHE putimuuke iy-
cayuje u KoopguHayuje UoKpeilia y3 my3uKy Heu3ociiasHe cy my3uuke uipe, a mehy rouma u wpagu-
YUOHATHe MYy3UtKe Uipe ca tesarvem.

Hpxcasru wixoncku cucitiem y Cpduju, iiopeg 0CHOBHUX UWIKONA, YKIbYUYje U MYy3UUKe WKore.
Iowittio cy cpegcitisa 06Ux WiKona oipanuena a ,Hajdomwu Ha4ux ga ce ocuiypa ga cy pecypcu gospo
uckopuuiheru je ogadup geue Ha octosy ciiocodnocitiu” (Hallam, 2006: 55), apujemHu uciuiii cma-
wpa ce HeoUxogHUM. Y 060M pagy ycmepusiu cMo C60jy tiaicrby HA Wiaj 6e0Ma 8aAiCaH HPeHYTHAK Kaga
gettie y3 tioxaharwe 0cHO8He wikoze unu epitiuha HolleHUUjanHo 3aio4urve ceoje Cleyujaniu3oeaHo,
My3uuko wikonosarve. Hauun Ha Koju ce my3uuke ciiocoOHOCTU geue e6anyupajy y 0keupy 0601 uciiu-
ia Huje y HOTiyHOCTHU CIlaHgapgu3068aH HA HAYUOHATIHOM HUB0Y — Y 36AHUYHOM JOKYMEHILLY ce je-
guHo Hasogu ga ,,Ha tipujemHom uciiuiiiy iiposepasa ce cnyx, puitiam, mysuuxa memopuja” (Nastavni
plan i program osnovnog muzickog obrazovanja i vaspitanja, 2010: 8). Mehyitium, uctiuisi ce wipagu-
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YUOHANIHO 0gBUJA HA CAUMAH HAYUH Y CBUM WIKOZIAMA U YiNIABHOM ce CACIHIOjU U3 HEKOTUKO 3agattlaKa.
Konxpeitino, puttimuuke ciiocodHociiu geye ce 00UHHO TpoUuerbyjy Kpo3 jegar og géa 3agaimika: geua
80KAIHO pelpogyKyjy puilimuuxe odpacue, Kopucitiehu HeypanHu cniol, gox imeckarbem pyKama u3-
8oge memtipuuku tysc (wecii A); geua peipogykyjy puitimutxe odpacue iiveckarvem pykama (iecii
B). Ognyxa o tome koju og 06a géa tiecitia he Suitiu tipumerveH je ipou3eomHa U yinasHOM 3a6UCU 04
ognyke ipyie HaciliaeHuka Koja 00asma upujemnu uctiuii. Camu 3agayu ocmuipasajy ce Hajueuthe
HA Uy Mecilid, 0g Cilipane HACIIABHUKA KOju 80ge 10K UCHUILA U HUX08 HUBO KOMUNEKCHOCTHU je
imiakohe Gpou3soLaH. Yuunak céux yueHuka ce 6pegHyje y oKkeupy jequHcitiéeHe pami-nuciie, He3asu-
CHO 0g WUx0601 y3pacitia. Vlcitia gea tiiecitia 0Su4Ho cy geo tipoueca UpoveHe My3uuKux ciocoOHOCHiU
ciliygeHaiia, Kao geo UpujeMHux UcCUUilia 3a yuuiliesbcke paxynitieitie U 8UCOKe uiKose 3a 00pasosarve
sacuuitiava y Cpduju.

LHum os0i paga duo je ga ce gotiputece yHatipeheroy keanuitieiia u UpasuHOCTHU UPUjeMHOT
UCTiUTia 3a cée yueHuKe, Kpo3 uciuimiuearwe moiyhux pasnuxa y pesynimaimuma tojequHaua usmehy
osa gea ieciia, yuopehuearwe pe3yniiaitia usmehy 3agamiaxa pasnuuuitiol cilielieHa KOMileKc-
Hociliu, usmehy wipu ipyiie geue opianusosawe tipema y3paciiiy (ipeguikoncku, Upeu u gpyiu paspeg
OCHOBHe wiKkonie), iie Ha kpajy u usmehy gea tiona. Vicitipaxcuearve je clipoéegeHo y OK6UPY UKONICKUX
u dpequixonckux yciianosa y beoipagy, a ysopax je uununo 278 geuye.

Oso ucitipaxcusaree HOWBPGUIIO je pa3nuke y YHUHKY T0jeguHaua y pasauvuitium putimuy-
Kkum 3agavuma. Yiiephena je ciliaiuciliuuky 3HA4AjHA PasnuKa y YCUeuwHoCu geye Kaga u3eoge
puitimuuke odpacue 80KANHO, Kopucitiehu HeyiipanHu cnoi, gox UCTHOBPEMEHO PeupogyKyjy me-
wpuuky tync umweckarwem pykama (itieciti A) u xaga puitimuuke odpacue u3soge iweckarem pykama
(ttieciti b). Haume, 76,5% yuecnuxa je umano eehu yciiex Ha thieciiiy A, a 23,5% je duno ycilewiruje
y useohewy imiecitia b. Yitiepgunu cmo u iosuitiueHy kopenauujy y uociiuinyhy na osa gea iieciia,
ige je tioseharve Opoja toena Ha thecitly A iosesaro ca eehum dpojem ioena na weciiy b. Citiy-
guja je wiakohe Homispguna ga Hocioju ClAmUCTIUYKY 3HA4AHA pas3nuka y dociuinyhuma geuve
y peiipogyKosarvy jegHoCiasHUX pUlimuukux o6pasaua y 0gHocy Ha wuxoso iociiuinyhe y peipo-
gykosarvy cnoxenux odpasaua — eehuna geuye je Suna yctiewHuja y peiipogykoearby jegHOCIAABHUX
puitimuukux odpasaua. Yiephena je paznuka usmehy gesojuuua u gewaxa y 0da iieciiid, ca 6enuKom
ciiatmucitiuukom 3HavajHouhy, y kopuci gesojuuya. Konauro, citiyguja je ioitiepguna, kao u mHoie
paHuje tiomeHyiile ciliyguje, ga Hociioju 3HauajHa pasnuka usmehy yciiexa geue gpyioi paspega u
mnahe geue y peiipogyxosarey puilimuuxux odpasaua, gox, ca gpyie citipae, 08a pasnuxa Huje esu-
geniniupana y nociiuinyhy geue upeguikonckoi y3pacitia u geue xoja ioxahajy upeu paspeg.

Yka3aro je Ha 6axHOCI OCMULbABAIA TPEUUSHUJUX CMEPHULA 3a U360hetbe TpujemHOT Uc-
auttia Kaxo Ou ce yjegHauusne apouegype y ceum mysuukum wixonama y Cpduju, a koje Su ykwyuusane
Kpamiko yiio3Hasarve ca Ha4uHuma Ha koju he Suitiu esanyupare geuje ciocoSHOCTU U BpegHOBAIbE
pesynitiaitia yHywmap iojeguHux y3pacuux ipyia. Pag na peipogyxuuju puitimuukux odpasaua Ha
gea HasegeHa HAYUHA TPeda YKbYHUTHU U Yy My3uuKe AKIAUBHOCTIU Y UPegUIKONICKUM YCIiAH08AMA
U HACTHA8Y My3utKe KYNITLYpe Y OCHOBHUM WKOIama kako Su OHa geua Koja ce otipegene 3a yueuihe Ha
ApujeMHUM UCHUTAUMA 30 MY3UUKY WIKOILY U 0g paHuje Sua yiio3HATia ca 06UM BUGOBUMA MY3UUKOT
ussoherva.

Kmwyune peuu: peiipogyxuyuja puitimuukux odpasaya, putéimutxe cilocoSHOCTIU, HPpegquiKocko
MY3UUKO 8aciuitiaroe, oliuiiiie My3uuko 06paszosearve, My3uuKa WKonAQ
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